Improving patients' experience with their care is a major hospitals, and compared these to hospitals not participating in the VBP program. We find national performance on patient experience scores is improving slowly and no evidence that the VBP program has had any beneficial effect. While certain subsets of hospitals improved more than others, the majority of improvement was concentrated in the pre-VBP period. 
hospitals, and compared these to hospitals not participating in the VBP program. We find national performance on patient experience scores is improving slowly and no evidence that the VBP program has had any beneficial effect. While certain subsets of hospitals improved more than others, the majority of improvement was concentrated in the pre-VBP period. (11), we limited the sample to include only providers who submitted data throughout the entire study period. We also ran analyses where we included those new entrants and adjusted for differences in hospital characteristics including ownership, size, teaching status, hospital size, region, rural-urban location, and whether the hospital has a medical intensive care unit (MICU).
The HCAHPS survey consists of 27 questions regarding patient's experiences, which is administered by hospitals to a random sample of adult patients 48-hours to 6-weeks after discharge. Of these questions, CMS publicly reports individual hospital performance on ten areas: 2 global transition and discharge information composites are "strongly agree" and "yes" respectively.
Analysis
We first plotted the trend in patient experience measures over time. Next, we ran a segmented linear regression model, using percentage of patients reporting an overall score of 9 or 10 as the dependent variable. A random effect for hospitals was used to adjust for correlation over time, and standard errors were clustered at the hospital level. We controlled for hospital characteristics, and examined the difference in slopes across the pre-and post-intervention periods. We allowed for a change in slope but not in intercept since we did not expect an abrupt change in patient experience at the time of the implementation of the policy, and instead a gradual effect over time. In order to examine whether improvements were more pronounced for different subsets of hospitals we used the same model as above with the addition of an interaction term between time each of the hospital characteristics, namely hospital size, teaching Finally, we investigated whether the trend in patient experience differed between VBP and non-VBP hospitals before and after the VBP policy was introduced, using a differencein-trends approach. Because our outcome is available at the hospital level, we used a random-effects segmented regression analysis to examine the change in patient experience after the introduction of VBP, allowing for different slopes in the pre-and post-intervention period, and between VBP hospitals and non-VBP hospitals. We adjusted for hospital characteristics including region, profit status, hospital size, teaching status, urban/rural location, presence of MICU, and clustered standard errors at the hospital level.
In addition, we examined whether VBP has accelerated improvements in the worst performing hospitals using the same analysis applied only to hospitals in the lowest quartile of overall rating in the baseline year (2008) of data.
As sensitivity analyses, we built models that included different samples of hospital data. First we tested our main models on the entire sample of hospitals, not just those reporting data throughout the entire study period. Second, we used coarsened exact matching to create matched samples of VBP and control hospitals, matching on the following categories of hospital characteristics: ownership, size, teaching status, geographical region and rural-urban location (see Appendix 6 (24) for categories). Analyses comparing VBP and control hospitals based on the coarsened sample were weighted according to the stratum size. Finally, we created a more similar overall cohort using the same method as above on the same hospital characteristics but restricting to a 1-to-1 match in order to improve balance between VBP and control hospitals. The second approach (above) preserves more of the original cohort, but provides less balance, while the third approach involves fewer hospitals, which are more closely matched. All analyses were performed using Stata version 14 (STATCorp, College Station, TX).
As asensitivity analysis, as described above, we built models that included the entire sample of hospitals, not just those reporting data throughout the entire study period. As a final sensitivity analysis, we used coarsened exact matching to match a subset of 1,038 VBP hospitals to our control 
Limitations
Our study has several limitations. First, the HCAHPS data has low response rates at around 30% for all years. However, as noted elsewhere, (15, 21) prior testing of HCAHPS suggests minimal likelihood of nonresponse bias. Further, it is deemed adequately valid not only to publicly report performance but to be used for hospital payments. Another limitation of the study is the make-up of our control group.
Critical Access Hospitals tend to have different structural characteristics from acute care hospitals, and while Maryland hospitals are not exposed to VBP, they have also been subject to a different hospital payment system, and other quality improvement incentives targeting processes of care. (22, 23) .
Moreover, our control group is made up of a smaller number of hospitals than the VBP hospitals. In part weWe attempt to address these differences in two ways: 1) by controlling for key hospital characteristics in our models, and 2) by running sensitivity analyses onusing coarsened exact matching. a smaller subset of matched acute care hospitals. The coarsened exact matching, especially after restriction to 1-to-1 
Results

Trends in patient experience 2008-2014:
We first examined trends in the overall rating of patient 
Improvement of Patient Experience by Hospital Characteristics
We observed that the greatest yearly improvement across all hospital characteristics was mostly concentrated in the pre-VBP period as opposed to the post-VBP period (Exhibit 2).
Hospitals with certain characteristics experience greater improvement after VBP, such as small hospitals (n=1,232), hospitals in the Northeast (n=513) and rural hospitals (n=2,930). However, when we examine the difference in trends of improvement across the two periods we observe a decrease in improvement across all characteristics after the introduction of VBP, apart from public hospitals (n=595).
We also examined whether VBP had any impact on narrowing the 
Impact of VBP on patient experience relative to non-VBP hospitals.
We further examine the trend in improvement in patient Our findings hold important implications for policy makers who believe we can still make meaningful gains in patient experience. Relative to non-VBP hospitals we find the only significant difference in patient experience is hospital cleanliness, where improvement in VBP hospitals slowed more.
It is unclear why the improvements seem to have slowed down in recent years and why VBP seems to be doing little to jumpstart these efforts. This is especially puzzling given the more substantial gains after public reporting. (15, 21) One possibility is that the rewards offered to most hospitals under the VBP program are quite modest (25) and thus too small to motivate change, particularly when considering the contribution of each of the eight experience measures.
Further, the design of the VBP program is such that it mostly incentivizes improvement amongst the lowest performers. 
Conclusion:
In summary, we found that patient experience has improved modestly over time, with no evidence that the introduction of incentives under VBP led to meaningful gains in patient experience. Our study suggests that as we seek to continue to promote more value-based payments, ensuring that they are structured in ways that lead to better patient experience is critical. We need alternative approaches to the ones being used. Whether they are stronger incentives, more narrowly focused metrics, or something else altogether, new programs and experiments would be helpful to better understand how to improve the experience of patients in U.S. hospitals.
EXHIBIT LIST Exhibit 1 (figure)
Caption: Percent of patients reporting an overall Experience of 9-10 for all hospitals and VBP hospitals, (2008) (2009) (2010) (2011) (2012) (2013) (2014) 
Exhibit 3 (figure)
Caption: Percent of patients reporting an overall Experience 
Exhibit 4 (table)
Caption: Difference in trends of overall patient experience between VBP hospitals and non-VBP hospitals Source/Notes: SOURCE Authors analyses of publicly reported HCAHPS data available through CMS (2008-2014).
NOTES These results are based on a random-effects segmented regression analysis, allowing for different slopes in the pre-and post-intervention period, and between VBP hospitals and non-VBP hospitals. We adjusted for hospital characteristics including region, profit status, hospital size, teaching status, urban/rural location, presence of MICU and clustered standard errors at the hospital level. -0.54% [-0.13% to -0.11%] *These results are based on a random-effects segmented regression analysis, allowing for different slopes in the pre-and post-intervention period, and between VBP hospitals and non-VBP hospitals. We adjusted for hospital characteristics including region, profit status, hospital size, teaching status, urban/rural location, presence of MICU, and clustered standard errors at the hospital level.
